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MODULAR KNEE PROSTHESIS 



CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. serial number 10/302,066 
filed on November 22, 2002. 

FIELD OF THE INVENTION 

S The present invention relates to a modular knee prosthetic system used to 

replace the natural knee and, more particularly, to a unicompartmental and 
bicompartmental modular knee system having various distal posterior femoral 
components that are interchangeable with each other and widi various patellar- 
femoml joint components. 

10 BACKGROUND OF THE INVENTION 

In knee arthroplasty, portions of the natural knee joint are replaced with 
prosthetic knee components. Typically, these components include a tibial component, 
a femoral component, and a patellar component. The femoral component generally 
includes a pair of spaced condyles tiiat articulate with die tibial ccmipcment. The 

IS components are made of materials that exhibit a low coefficient of friction when they 
articulate against one another. 

When the articulating ends of both ttie femur and tibia are replaced, the 
procedure is referred to as total knee replacement or TKR. Much effort has been 
devoted to performing a TKR that restores normid, pam-free, functions of the knee in 

20 a short period of postoperative time. 

Several fectors lead to long-term success of TKR. One important fector is 
soft-tissue balancing. Tlie normal, non-diseased knee is consid^ed properly balanced 
when the deflection between the medial and lateral condyles and tibial plateau is 
equal tfiroughout the entire range of motion. If this balance is not achieved, abnormal 

2S knee kinematics occurs, and the TKR components and surrounding soft tissue can 
experience excessive forces even during normal range of motion. These excessive 
forces can further cause an abnormal gait, pain, and early failure of total knee 
replacements. 
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Soft<*tissue balancing can be achieved in TKR if tfie compcments are correctly 
sized and properly placed. In order to achieve proper placement during a TKR 
surgery, equal tibial-femoral flexion gaps and extension gaps must be achieved. Hie 
flexion gap is defined as the space between the posterior coronal cut on the distal 
S femur and transverse cut on the proximal tibia, while the knee is in 90" of flexion. 
The extension gap is defined as the space between the transverse cut on distal femur 
and tfie transverse proximal tibial cut while the knee is in complete extension. Soft 
tissue balance occurs when stability is achieved in both flexion and extensi<m. 

During a TKR surgery, a series of surgical compromises is often used to 
10 achieve a balance of flexion and extension gaps. Elevation of the joint line is one 
such compromise. An elevation of the joint line occurs when there is a change in 
distance from the original articular surface to the newly reconstructed surface. This 
change in distance is typically measured as a vertical distance bom a fixed point on 
the tibia. 

IS For several reasons, ttie joint line can become elevated. Excessive medid or 

lateral releases and insertion of thicker plastic inserts can cause the line to elevate. 
Furth^, the joint line can become elevated when the femoral component is 
undersized. Such an undersize can create a larger flexion gap than extension gap. To 
balance these g^>s, m(M bone may need to be removed fiom the distal femur; and 

20 this additional bone loss raises the joint line. 

Unfortunately, a change in the joint line can negatively affect a wide mray of 
components and operations of the knee, such as the ftinctions of the PCL, collateral 
ligaments, and patello-femoral joint mechanics. These problems can be avoided or 
minimized if elevation of the joint line is reduced or, better yet, eliminated. 

25 Another surgical compromise often occurs when soft tissue gaps are not 

balance when implanting a distal femoral knee prosthesis. A healthy balance of these 
gaps maintains the natural kinematics of the patient. The compromise occurs when 
the operating surgeon must choose one of six or seven differently sized distal femur 
prostheses; and tiie size of these prostheses may not exactly match the size of an ideal 

30 prosthesis for the patient For example, current anterior referencing methodology to 
achieve balanced flexion and extension gaps in most patients requires the surgeon to 
slig^tiy alter the joint line. If an anterior referencing sizing guide falls between two 
sizes, the surgeon could be forced to choose a smaller size prosthesis so the flexion 
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gap is not overstufTed. A smaller prosthesis, in such an instance however, can 
consequently enlarge the flexion gap as much as 3.5mm to 4mm. 

Another important factor that contributes to the long-term success of total 
knee replacements is loading and kinematics of the patellar-femoral joint. 
5 Complications associated with patella failures account for up to 50% of TKR revision 
procedures. Many of these complications occur because of improper or unnatural 
loading or kinematics of the patellar-femoral joint. For example, overstuffing the 
patellar-femoral joint is one major cause of improper soft tissue loading and 
kinematics. In this regard, many surgeons use posterior referencing instrumentation 

10 when sizing and preparing die femur for implant resurfacing. On the one hand, 
posterior referencing allows the surgeon to balance the tibial-femoral flexion and 
extension gaps without necessarily changing the joint line. On the other hand though, 
die use of posterior referencing increases the risk of notching the anterior cortex and 
overstuffing tfie patellar-femoral joint. 

15 In short, current knee systems often require an unwanted surgical compromise. 

Such compromises can alter the natural joint line of the patient or overstuff the 
patellar-femoral joint. Unfortunately, diese compromises also negatively affect the 
natural kinematics of the patient and can, for example, increase strain on the PCL and 
other tendons and ligaments, increase implant wear, and decrease implant function. 

20 Patients may be more likely to experience pain, reduced function, and more frequent 
revision surgeries. 

Current knee systems have other disadvantages as well. Distal femoral 
prostheses are simply too large to fit through small incisions that are used during a 
minimally invasive surgery or MIS. MIS has many advantages over traditional 

25 surgical techniques since it provides shorter incisions, fester recovery times, and 
generally less pain for the patient. The surgical technique, though, has limitations. As 
noted, current tricompartmental distal femoral prostheses cannot fit through the small 
incision, usually three inches in length. To date, MIS has been generally limited to 
unicondylar or unicompartmental knee replacement prosdieses that are much smaller 

30 in size and able to fit through the incision. 

It would be advantageous to have a modular knee prosthetic system that has 
advantages over prior knee prosthetic systems and techniques. Such a system would 
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have greater modular versatility to accommodate different patient anatomies and joint 
conditions while maintaining a relatively low component count. 



SUMMARY OF THE INVENTION 

The present invention is directed toward a modular knee system having 
5 various distal posterior femoral components that are interchangeable with each other 
and with various patellar-femoral joint components. Preferably, ^e modular knee 
system has a variety of components that are interchangeable and connectable to 
resurface the distal femur using either a unicompartmental femoral knee prosthesis or 
a bicompartmental femoral knee prosthesis. These components include a medial 

10 distal posterior femoral component, a lateral distal posterior femoral component, a 
patellar-femoral joint component, and an interconnection mechanism to modularly 
connect the components together. 

The knee system of the present invention allows for modularity between the 
distal posterior femoral components and the patellar-femoral joint components. The 

IS interchangeability of these components enables mixing and matching of multiple sizes 
and thicknesses of all components. Hiis interchangeability allows the sui^eon to 
resurface the distal femur without overstuffing the patellar compartment or changing 
the natural tibial-femoral joint line. 

One advantage of die present invention is that the modularity of components 

20 gives the surgeon more diversification when choosing sizes for the medial and lateral 
condyles. The deflection between these condyles and the tibial plateau, thus, can be 
more easily equalized throughout the range of motion* As such, the soft-tissue can be 
more easily balanced. 

Another important advantage of the present invention is that the various knee 

25 components are interchangeable and can be more correctly sized for an accurate fit 
As such, more equal tibial-femoral flexion gaps and extension gaps can be achieved. 
In particular, excessive medial or lateral releases and insertion of thicker plastic 
inserts can be more easily avoided. Elevation of die joint line in these situations can 
be minimized or, better yet, avoided. 

30 Further, modularity of the knee components enables a more natural balance 

between soft tissue gaps when implanting a distal femoral knee prosthesis. If, for 
example, different sizing occurs between the medial and lateral sides of the distal 
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post^or components, differently sized distal posterior femoral components can be 
connected together to accommodate this variance of sizmg. Thus, differently sized 
condyles may be implanted on the medial and lateral sides to more closely replicate 
the natural anatomy of the patient. Further, additional bone may be saved and not 
5 unnecessarily removed from the distal femur or from the tibia. 

Since the present invention can more readily accommodate various sizes 
during knee replacement surgery, the natural location of the joint line can be 
maintained. Certain problems associated with altering die joint line can be avoided or 
minimized. 

10 The present modular knee system can also help achieve natural loading and 

kinematics of the patellar-femoral joint. For example, the various sizes and 
interchangeability of knee components can enable more correctly sized patellar* 
femoral joints. In some situations, overstuffing can be avoided. 

As another important advantage, all of tfie individual components of the 

IS modular knee system of the present invention is small enough to be used during 
minimally invasive surgeiy or MIS. Each modular component can fit tftfough a three 
inch incision. Even more importantly, die modular components can be assembled 
after being inserted through the incision. Thus, tte modular knee system can be used 
with either unicompartmental, bicompartmental, tricompartmental procedures (i.e., 

20 either unicondylar, bicondylar, or tricompartmental knee replacements). 

As yet even another advantage, the modularity of the present knee system 
reduces the overall number of individual components required in a knee product Ime. 
This reduction has significant cost savings. 

Accordingly, the present invention comprises a combination of features and 
25 advantages that overcome various problems, deficiencies, or shortcomings associated 
with prior devices. The various features and advantages of the invention will be 
readily apparent to those skilled in the art upon referring to the accompanying 
drawings and reading the following detailed description of the preferred embodiments 
of the invention. 

30 BRIEF DESCRIPTIONOF THE DRAWINGS 

For a more detailed description of preferred embodiments of the present 
invention, reference will now be made to the accompanying drawings, wherein: 
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Figure 1 illustrates a perspective view of two medial distal posterior femoral 
components of the present invention. 

Figure 2 illustrates a side view of the femoral components of Figure 1. 

Figure 3 illustrates a perspective view a patellar*femoral joint component of 
S the present invention. 

Figure 4 illustrates the condylar surface of the patellar-femoral joint 
component of Figure 3. 

Figure 5 illustrates an exploded view of the two medial distal posterior 
femoral components of Figure I connecting to the patellar-femoral joint component of 
10 Figure 3. 

Figure 6 illustrates a perspective view of a bicompartmental femoral knee with 
the two medial distal posterior femoral components of Figure 1 connected to the 
pateliar-femoral joint component of Figure 3. 

Figure 7 illustrates a single medial distal posterior femoral component 
IS Figure 8 illustrates an exploded view of a unicompartmental femoral knee 

with tfie single medial distal posterior femoral component of Figure 7 and a single 
patellar-femoral joint component. 

Figure 9 illustrates a unicompartmental femoral knee with the medial distal 
posterior femoral compcment and the patellar-femoral joint compcMient of Figure 8 
20 connected together. 

Figure 10 illustrates an exploded view of a first modular connection of a single 
medial distal posterior femoral component connecting to a patellar-femoral 
component with dual condylar surfaces. 

Figure 11 illustrates a perspective view of the components of Figure 10 
25 connected together. 

Figure 12 illustrates an exploded view of a second modular connection of a 
single medial distal posterior femoral component connecting to a patellar-femoral 
component with dual condylar surfaces. 

Figure 13 illustrates a perspective view of the components of Figure 11 
30 connected together. 

Figure 14 illustrates a perspective view of a unicompartmental femoral knee 
with the medial distal posterior femoral component and the patellar-femoral joint 
component connected to a tibial insert and tibial baseplate. 
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Figure IS illustrates a first exploded view of a five-piece femoral knee. 
Figure 16 illustrates a second exploded view of the five-piece femoral knee of 
Figure 15. 

Figure 17 illustrates a perspective view of the five-piece femoral knee of 
5 Figure IS wherein the five components are connected together to form a 
biocompaitmental femoral knee. 

Figure 18A illustrates a perspective view of a two-piece bicompartmental 
femoral knee prosthesis. 

Figure 18B illustrates a perspective view of the two-piece bicompartmental 
1 0 femoral knee prosthesis of Figure 1 8 A. 

Figure 18C illustrates another perspective view of the two-piece 
bicompartmental femoral knee prosthesis of Figure 18 A. 

Figure 18D illustrates a perspective view of the femoral knee prosthesis of 
Figure 18A connected together. 
15 Figure 19A illustrates a p^^pective view of another embodiment of a two- 

piece bicompartmental femora] knee prosthesis. 

Figure 19B illustrates another perspective view of the two^iece 
bicompartmental femoral knee prosthesis of Figure 19 A. 

Figure 20A illustrates a perspective view of a complete knee prosthesis 
20 including a femoral knee prostfiesis and a tibial knee prosthesis. 

Figure 20B illustrates a side view of ttie knee prosthesis of Figure 20 A. 

Figure 20C illustrates another perspective view of the knee prosthesis of 
Figure 20A. 

Figure 20D illustrates another perspective view of the knee prosthesis of 
25 Figure 20A. 

Figure 20E illustrates a perspective view of the assembled tibial insert. 
Figure 21 A illustrates a perspective view of anoAer embodiment of a 
complete knee prosthesis including a femoral knee prosthesis and a tibial knee 
prosthesis. 

30 Figure 2 IB illustrates another perspective view of the knee prosthesis of 

Figure 21 A. 
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DETAILED DESCRIPTION 



Figures 1 and 2 illustrate two separate distal posterior femoral components 
generally at 10. One cmiponent is a medial distal posterior femoral component 
(DPFC) 12, and a second component is a lateral DPFC 14. Both femoral components 
S 12 and 14 have a smooth outer condylar surface 16 adapted to articulate with a tibial 
insert. Surface 16 is shaped as a partial femoral condyle that extends fit>m a proximal 
portion 18 to a distal portion 20. A bone engaging surface 22 is oppositely disposed 
from the condylar surface 16. This surface 22 includes several fiat, planar sections 24 
that extend from the proximal portion 18 to the distal portion 20. A stem 26 projects 

10 upwardly from tfie bone engaging surface 22. This stem 26 has a tapering cylindrical 
shape and is adapted to be inserted in the intramedullary canal of a femur. 

Hie medial and lateral DPFC also includes a connector 28 located on an end 
surface 30 of the proximal portion 18. Hie connectors 28 are shaped as cylindrical, 
tapering recesses. These recesses extend into the body of the femoral components. 

15 Figures 3 and 4 illustrate a patellar-femoral joint component (PFJC) 40. The 

PFJC 40 has a smooth outer condylar surface 42 adapted to articulate with a tibial 
insert Surface 42 is shaped as a partial femoral condyle that extends from a proximal 
portion 44 to a distal portion 46, A bone engaging surface 48 is oppositely disposed 
from the condylar surface 42. This surfiice 48 includes several flat, planar sections 50 

20 that extend from the proximal portion 44 to the distal porticm 46. 

The PFJC 40 also includes a connection mechanism 54 located on an end 
sur&ce 56 of the proximal portion 44. Hie ccnmection mechanism 54 is shaped as 
two separate, spaced projections having a cylindrical, tapering body. The projection 
extends outwardly from the body of the PFJC. 

25 Turning also to figures 5 and 6, connection mechanism 54 of the PFJC 40 is 

adapted to engage and connect with the connectors 28 on both the medial DPFC 12 
and lateral DPFC 14. Specifically, the projections of the coimection mechanism 54 
slideably press-fit to lock into the recesses of the connectors 28. This cotmection may 
utilize a Morse taper fit 

30 One skilled in the art will appreciate ftat many different means exist for 

connecting the distal posterior femoral components 10 to the PFJC 40. In diis regard^ 
the connectors 28 could be configured as tapering male projections while the 
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ccmnection mechanism is configured as a tapering recess adapted to receive the 
projections. Other connections exist as well. For example, the connection 
mechanism could be configured to snapingly engage the connectiMrs or configured as a 
bayonet type connection. Further, the connection between tfie connection mechanism 
5 54 and the connectors 28 could be permanent or removeably connected. 

It is important to note that when the medial DPFC 12 and the lateral DPFC 14 
connect to the PFJC 40, these components form a complete, fiill femoral knee 
prosthesis 60 (see Figure 6). This prosthesis 60 functions as a traditional one-piece 
bicompartmental femoral prosthesis. As such, the prosthesis 60 may be used as a 
10 bicompartmental femoral prosthesis for total knee replacements. The important 
advantage of the present invention, though, is that the prosthesis 60 is composed of 
several modular pieces. Specifically, the prosthesis is composed of three separate, 
interconoectable pieces, namely a medial DPFC 12, a lateral DPFC 14, and a PFJC 
40, 

IS As noted, the distal posterior femoral components have a partial condylar 

sur&ce 16, and the PFJC 40 has a partial condylar surface 42. When diese 
components are connected together to form the femoral knee prosthesis 60, tfien the 
sur&ces 16 and 42 join and form a full condylar surface 62. This surface 62 extends 
from the distal portion 20 of the distal posterior femoral components to tfie distal 

20 portion 46 of the PFJC. Preferably, this surface 62 is continuous and seamless at the 
junction or union 66 from sur&ce 16 to surfece 42« No bumps, ridges, seams, 
indentations, channels, or the like should exist at the junction 66 where the surfaces 
meet. 

Figures 7-9 illustrate one of the modular properties of the present invention. 

25 Figure 7 shows a single distal posterior femoral coniponent 80. DPFC 80 is similarly 
configured to the distal posterior femoral components shown in Figures 1 and 2« This 
component 80 may be shaped for use as a medial DPFC, lateral DPFC, or generic and 
useable for both medial and lateral indications. 

Figure 8 shows a patellar-femoral joint component 90 that is similariy 

30 configured to the PFJC 40 shown in figures 3 and 4. One important exception is the 
PFJC 90 is not shq>ed for bicompartmental use but for unicompartmental use. More 
specifically, the PFJC 90 has a single smootfi outer condylar surface 92 adiy>ted to 
articulate with a tibial insert Surface 92 is shaped as a partial single femora] condyle 
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that extends fix>m a proximal portion 94 to a distal portion 96. A bone engaging 
surface 98 is oppositely disposed fiiom the condylar surface 92. This surface 98 
includes several flat, planar sections 100 tiiat extend from the proximal portion 94 to 
the distal portion 96. The PFJC 90 also includes a connection mechanism 102 located 
5 on an end surface 104 of the proximal portion 94. The connection mechanism 102 is 
shaped as a single projection having a cylindrical, tapering body. This projection 
extends outwardly from the body of the PFJC and is adapted to fit into a connector 
106 shaped as a recess on the DPFC 80. The connection between the DPFC 80 and 
PFJC 90 are similar to the connections discussed in connection with Figures 1 -6; one 

10 difference is the connection in Figures 7-9 uses a single connection mechanism or 
projection and a single connector or recess. 

As shown in Figures 7-9 then, one advantage of the present invention ttiat 
the DPFC 80 and the PFJC 90 connect together to form a complete femoral knee 
prosthesis 1 10 (see Figure 9). This prosthesis 1 10 functions as a traditional one-piece 

IS unicompartmental femoral prosthesis. One important advantage of tfie present 
invention is that the unicompartmental prosthesis 110 is composed of several modular 
pieces. Specifically, the prostiiesis is composed of two separate, interconnectable 
pieces, namely a DPFC 80 and a PFJC 90. 

Figures 10-13 show more examples of the diversification of modularity of the 

20 present invention. These figures show a DPFC 120 that is connectable to a PFJC 122. 
The DPFC 120 is similar to the distal posterior femoral components shown in 
Figures 1 and 2, and PFJC 122 is similar to the patellar-femoral joint component 
shown in Figures 3 and 4. In Figures 10 and 1 1 though, the PFJC 122 connects to a 
single DPFC 120 on the medial side. By contrast, in Figures 12 and 13, the PFJC 122 

25 connects to a single DPFC 120 on the lateral side. 

Figure 14 shows one example how the modular components of the present 
invention can be utilized. Here, a DPFC 130 and a PFJC 132 are connected together 
to form a unicompartmental femoral prosthesis 134. This prosthesis 134 has an 
extended or enlarged stem 136, but otherwise is generally sunilar to the 

30 unicompartmental prosthesis 1 10 shown in Figure 9. 

As shown in Figure 14, the uniccmpartmental femoral prosthesis 134 has a 
bone engaging surface 140 witii a porous or Cancellous-Structured Titanium (CSTi) 
coating to enhance bone engagement An outer articulating condylar sur&ce 142 
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abuts against a tibial insert 144. Hiis insert 144 is connected to a tibial baseplate 146 
having a base portion 148 and threaded screw or stem 150 extending downwardly 
from the base portion. Hie tibial insert 144 and baseplate 146 are known to those 
sidlled in the art and may be similar, for example, to those sold by Centerpulse 
5 Orthopedics Inc. of Austin, Texas. 

Figures IS -17 show yet more examples of the diversification of modularity of 
the present invention. Here, a complete femoral knee prosthesis 160 is shown. This 
prosthesis 160 includes a single PFJC 162 and two DPFC 164 and functions as a 
traditional bicompartmental prosthesis as shown and described in figure 6. As one 

10 important difference, each DPFC 164 is formed from two separate components, 
namely a top half 166 and a bottom half 168. When the top half 166 and bottom half 
168 are connected, they function as the DPFC described in Figures I and 2. Here 
though, each top half 166 includes a connector 170; and each bottom half includes a 
connector 172. The connectors 170 and 172 are ^own as recesses and injections, 

1 S respectively, and slideably press-fit together to form single distal posterior femoral 
components. 

As discussed in connection with connection mechanism 54 of PFJC 40 and 
connectors 28 of DPFC 12 and 14 in Figures 5 and 6, the connectors 170 and 172 may 
have various configurations known to diose sidlled in the art to achieve a permanent 
20 or removable connection between the top half 166 and bottom half 168. Each 
articulating component may attach to a third body connection piece that would bridge 
the components. 

One important advantage of the present invention is that all of the individual, 
separate distal posterior femoral components and the patellar-femoral joint 

25 components are adapted to be used in mmimally invasive surgery (MIS) techniques. 
MIS is intended to allow for the maximum preservation of bone stock, restoration of 
kinematics, minimal disturbance of the patellar tendon, and rapid rehabilitation 
postoperatively. During an MIS knee surgeiy, a 1 V% to 3 inch incision is made. Hie 
DPFC and PFJC are small enough to fit through this incision. Thus, these 

30 components can be fit through the incision and then assembled to form a 
unicompartmental femoml knee, bicompartmental femoral knee, or hybrid of these 
two (the various embodiments being shown in Figures 1-17). 
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Another advantage of the present inventicm is the distal posterior femoral 
components can be made to be completely interchangeable. Thus, no need exists for 
separate medial/lateral or left/right components. Further the DPFC and PFJC can be 
made to have various sizes and thicknesses to accommodate various patient needs. 
5 The components can even be coated with CSTi or other coatings known to those 
skilled in the art to enhance bone growth or cement retention. 

As another advantage, the total modular design of the present invention, in 
addition to being compatible widi NflS, allows the surgeon to resurface only the 
anatomy that requires resurfacing. Hius, the surgeon can assemble a femoral knee 
10 prosthesis to better fit the needs of the individual patient and minimize or eliminate 
unnecessaiy bone cuts. 

Further yet, modularity of the present invention can also save the manufacturer 
tremendous inventory costs, especially if existing instrumentation can be used. The 
charts below summarize one potratial manufacturing cost savmgs. The chart on the 
IS left shows a typical number of components for a non-^nodular femoral knee system. 
The chart on the right shows a typical number of components utilizing the modular 
components of the present invention. As shown, an inventory can be reduced by 
approximately 41 compcments. 

The number of components 
of a complete global 
'"modular" knee system: 

7 Unicomponents 
7 Asian/High Flex Uni 

Components 
3 patellar-femoral joint 

components for left 
3 patellar-femoral joing 
components for right 



Total - 20 components 

More advantages of the present invention are listed below and are explained in 
the Summary section: 



The number of components for a 
complete global knee system: 

14 primary posterior stabilize for left 
and right 

14 primary cruciate retam for left and 
right 

10 primary posterior stabilize 

components for Asian (high flex) 

market for right 
10 primary cruciate retain components 

for Asian (high flex) market for 

right 
7 Unicomponents 

6 patellar-femoral joint components 



D 



Modularity 



20 



Total= 61 components 
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Full modularity between anterior and distal and posterior femoral components 
eliminates the need for the surgeon to compromise the patient's natural gait. The 
system provides the surgeon with flexibility and control in implant sizing. 

Multiple distal and posterior components allow multiple ethnic anatomies to 
5 be replicated with one knee system. For instance* Asian patients may require l(Miger 
posterior condyles to replicate their natural anatomy. The option of attaching an Asian 
unicondylar component to a PFJC will allow tfie surgeon to convert the prosthesis to 
allow for high flexion. 

A stand-alone patella-femoral component would allow the PFJC to be 
10 included in the same system as the primary knee. 

A stand-alone distal/posterior omponent can be used as an MIS 
unicompartmental prosthesis. Thus the suigeon can make the intraoperative choice of 
unicompartmental or bicompartmental procedure. 

A stand-alone Asian distal/posterior component would allow a 
IS unicompartmental or bicompartmental procedure tfiat would closely replicate the 
Asian anatomy. 

Posterior femoral components of two different thickness options may be 
implanted on tfie medial and lateral condyles. Hiis option will allow the surgeon to 
correctly replicate the natural patient anatomy. 

20 An attachment or connection feature and mechanism between the anterior 

PFJC and the distal components. The attachment allows a surgeon to convert a 
unicompartmental knee to a primary knee by simply attaching the anterior component 
to the existing di^al/posterior component(s). Hie attachment features would also 
allow the surgeon to convert a PFJC to a total knee replacemrat without revising the 

25 PFJC. 

Figures 18A - 18C show another embodiment of the invention. A 
bicompartmental femoral knee prosthesis 200 comprises two separate and modular 
components, a lateral femoral knee condyle 202 and a medial femoral knee condyle 
204. Both femoral components 202 and 204 have a smooth outer condylar surface 
30 206A and 206B, respectively, adapted to articulate with a tibial insert. Each surface 
206 is shaped as a curved femoral condyle that extends from a proximal portion 208 
to a distal portion 210. A bone engaging surface 212 is oppositely disposed from the 
condylar surfoce 206. This surface 212 includes several fiat, planar sections 214 that 
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extend from the proximal portion 208 to the distal portion 210. An optional stem 
(such as stem 26 shown Figure 1) can be formed to each condyle for insertion in the 
intramedullary canal of a femur. 

The medial and lateral condyles also include a connection or locking 
S mechanism 218 located on a side surface 220A and 220B, respectively. This locking 
mechanism includes a male component 222 and a female component 224. The male 
component is shaped as a rectangular protrusion that extends outwardly from side 
surface 220A. The female component is shaped as a rectangular recess tfiat extends 
into side surface 220B. Hiese components are shaped to lockingly engage in a Morse 

1 0 taper connection. 

Looking to Figure 1 8D, when ttie medial and lateral femoral knee condyles 
connect togeUier, these two components form a complete, foil femoral knee prosthesis 
230. This prosthesis fimctions as a traditional one-piece bicompartmental femoral 
prosttiesis and includes a full outer condylar sur&ce 232 adapted to articulate with a 

IS tibial insert and natural patella or patellar prosthesis. The prosthesis may be used as a 
bicompartmental femoral prosthesis for total knee replacements. 

Looking to Figures 18C and 18D» preferably the prosthesis is divided across a 
sagital plane or medial-lateral plmie 234 (shown in Figure 18C). This plane splits die 
prosthesis into two separate and distinct halves, the lateral condyle 202 and medial 

20 condyle 204. Once condyles 202 and 204 are connected, surface 232 is continuous. 
As shown in Figure 18D, this surface 232 is preferably seamless at tfie junction or 
union where condyle 202 connects to condyle 204. No bumps, ridges, seams, 
indentations, channels, or the like should exist at the junction where sur&ces 206A 
and 206B meet 

25 Figures 19A and 19B show another embodunent of the invention. A 

bicompartmental femoral knee prosthesis 300 comprises two separate and modular 
components, a lateral femoral knee condyle 302 and a medial femoral knee condyle 
304. Both femoral components 302 and 304 have a smooth outer condylar surface 
306A and 306B, respectively, adapted to articulate with a tibial insert. Each surface 

30 306 is shaped as a curved femoral condyle that extends from a proximal portion 308 
to a distal portion 310. A bone engaging surface 312 is oppositely disposed from die 
condylar sur&ce 306. This sur&ce 312 includes several flat, planar sections 314 tiiat 
extend from the proximal portion 308 to the distal portion 310. An optional stem 
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(such as stem 26 shown Figure 1) can be formed to each condyle for insertion in the 
intramedullary canal of a femur. 

The medial and lateral condyles also include a connection or locking 
mechanism 318 located on a side surface 320A and 320 B, respectively. This locking 
S mechanism includes a male component 322 and a female component 324. The male 
component is shaped as a rectangular protrusion that extends outwardly from side 
surface 3 20 A. The female component is shaped as a rectangular recess that extends 
into side sur&ce 320B. Hiese components are shaped to lockingly engage in a Morse 
taper connection. 

10 When the medial and lateral femoral knee condyles of Figures 19A and 19B 

connect together, these two components form a complete, full femoral knee prosthesis 
(identical to the prosthesis 230 shown in Figure 18D). This prosthesis functions as a 
traditional one-piece bicompartmental femoral prosthesis and includes a full outer 
condylar surfiBu:e adapted to articulate with a tibial insert and natural patella or patellar 

IS prosthesis. The prosdiesis may be used as a bicompartmental femoral prosthesis for 
total knee replacements. 

As shown in Figure 19B, the prosthesis 300 is divided across two different 
planes, medial-lateral plmie 334 and an anterior-posterior plane 336. These planes 
split the prosthesis into two separate and distinct halves, the lateral condyle 302 and 

20 medial condyle 304. Furdier, the planes do not equally split tfie prosthesis; two 
condyles have different shapes. The lateral condyle 302 has an enlarged patellar- 
femoral joint section 340 that forms a portion of the prosthetic trochlear groove 
adapted to articulate with a natural or prosthetic patella. Section 340 has a somewhat 
rectangular shape that extends beyond die medial-lateral plane 334 and above the 

25 anterior-posterior plane 336. 

Once condyles 302 and 304 are connected, preferably they form a continuous 
and seamless junction or union where the conchies connect No bumps, ridges» 
seams, indentations, channels, or the like should exist at the junction where surfaces 
306A and 306B meet. 

30 One skilled in the art will appreciate that many different means exist for 

connecting the lateral and medial femoral knee condyles of Figures 18 and 19. In this 
regard, the locking mechanism 218 (Figures ISA - 18 C) and 318 (Figures 19A and 
19B) could be configured as otfier types of tapered locking or press-fit connections. 
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The male and female components could be shaped as cylindrical projections and 
recesses, respectively. Further, the locking mechanism could be configured to use a 
bayonet type connection or configured to snappingly engage each other. Further, the 
connection between these two condyles can be permanent or removeable. Further yet, 
S multiple locking mechanism can be employed. These mechanisms can be positioned 
along the side surface or elsewhere on the femoral condyles. 

Figures 20A - 20D illustrate a prostfietic knee ^stem or a complete knee 
prosthesis 400 adapted to be used for total knee arthroplasty. System 400 includes two 
main components, a femoral knee prosthesis 402 and a tibial knee prosdiesis 404, 
10 The femoral knee prosthesis 402 comprises two separate and modular components, a 
lateral femoral knee condyle 406 and a medial femoral knee condyle 408. These 
components are identical to the condyles 202 and 204 discussed in connection with 
Figures 18A - 18D, and reference should be made to those figures for a description of 
condyles 406 and 408. 

IS The tibial knee prosthesis 404 includes two separate and modular components, 

a tibial insert 420 and a tibial baseplate 422. The tibial baseplate 422 generally has an 
elliptical or oval shape and comprises a lateral component 430 and a medial 
component 432. These two components generally have a half-moon shape with 
rounded ends 436 and planar surfaces 438 and 440. Sur&ce 438 is oppositely 

20 disposed fit>m sur&ce 440 and is adapted to engage a planar bone sur&ce of the 
natural tibia. Surface 440 is adapted to engage and connect to the tibial insert 420 and 
includes a wall or shoulder 441 that extends around tiie outer perimeter. Cylindrical 
bores 443 extend throu^ the tibial baseplate and are adapted to receive bone screws 
for fastening the baseplate to tibial bone. 

25 The medial and lateral components also include a connection or locking 

mechanism 442 located on side surfaces 444A and 444B. Tliis locking mechanism 
includes a male component 446 and a female component 448. The male component is 
shaped as a rectangular protrusion that extends outwardly fix)m side surface 444B. 
The female component is shaped as a rectangular recess that extends into side surface 

30 444A. These components are shaped to lockingly engage in a Morse taper connection 
to connect the components together. 

When the lateral component 430 and medial component 432 connect together, 
these two components form a complete and assembled tibial baseplate. In tiiis 
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assembled state, the tibial baseplate functions as a traditional one-piece, integrally 

formed tibial baseplate. Hie assembled baseplate may be used as a bicompartmental 

tibial baseplate for total knee replacements. 

Hie tibial insert 420 generally has an elliptical or oval shape and comprises a 
S lateral component 4S0 and a medial component 452. Hiese two components 

generally have a half-moon shape with rounded ends 456 and are complementary to 

the shapes of die lateral component 430 and medial component 432, respectively. 

Both components 450 and 452 have a smooth outer condylar surface 460A and 460B, 

respectively, adapted to articulate with the condylar surfaces of condyles 406 and 408. 
10 A generally planar surface 464 is oppositely disposed from the condylar surface and is 

adapted to engage and connect to sur&ce 440 of the tibial baseplate. 

A ledge 468 extends around the outer perimeter and is adapted to engage 

shoulder 441 when tibial insert 420 and tibial baseplate 422 are connected together. 

The tibial insert and baseplate can connect together in a variety of ways. Ledge 468 
15 can snappingly engage into shoulder 441 to firmly connect tfie tibial insert and 

baseplate. Further, these two components can be adapted to connect permanently or 

removeably. 

When the lateral component 450 and medial ccmiponent 452 connect together, 
these two components form a complete, assembled tibial insert. In this assembled 
20 state, the tibial insert fimctions as a traditional one-piece, integrally formed tibial 
insert. The assembled insert may be used as a bicompartmental tibial insert for total 
knee replacements. 

As shown in Figure 20E, once the lateral component 450 and medial 
component 452 are connected, preferably they form a continuous and seamless 

25 junction or union where the condyles coimect. No bumps, ridges, seams, 
indentations, channels, or the like should exist at the junction where surfaces 406A 
and 406B meet (Figure 20D). This may have various configurations known to tiiose 
skilled in the art to achieve a smooth permanent or removeable connection. Such 
examples include, but are not limited to, filling the transition with materials such as a 

30 biologic hydrogel or designing and manufacturing to precise tolerances to minimize 
the effects of transition seams. 

As shown in Figure 20D, the prosthetic knee system 400 (including the 
femoral knee prosthesis 402, tibial insert 420, and tibial baseplate 422) is divided 



across a single mediaMateial plane 480. This planes splits the prosthesis into two 
separate and distinct halves that are generally equal in size and shape on the medial 
and lateral sides. 

Figures 21 A and 2 IB illustrate a prosthetic knee system or a complete tcnee 
S prosthesis SOO adapted to be used for total knee arthroplasty* System 500 includes two 
main components, a femoral knee prosthesis 502 and a tibial knee prosthesis 504. 
The femoral knee prosthesis 502 comprises two separate and modular components, a 
lateral femoral knee condyle 506 and a medial femoral knee condyle 508. These 
components are identical to the condyles 302 and 304 discussed in connection with 

10 Figures 19A and 19B, and reference should be made to those figures for a description 
of condyles 506 and 508. The tibial knee prosthesis 504 includes two separate and 
modular components, a tibial insert 520 and a tibial baseplate 522. These components 
are identical to the tibial insert 420 and tibial baseplate 422 discussed in connection 
with Figures 20A - 20E, and reference should be made to those figures for a 

1 5 description of tibial insert 520 and tibial baseplate 522. 

One skilled in the art will appreciate that many different means exist for 
connecting the lateral and medial components of the tibial knee {HX)sthesis of Figures 
20 and 21. In this regard, the locking mechanism could be configured as other types 
of tapered lockmg or press-fit connections. The male and female components could 

20 be shaped as cylindrical projections and recesses, respectively. Further, the locking 
mechanism could be configured to use a bayonet type connection or configured to 
snappingly engage each other. Further, the connection between these two condyles 
can be permanent or removeable. Further yet, multiple locking mechanism can be 
employed. These mechanisms can be positioned along the side surface or elsewhere 

25 on the femoral condyles. 

One important advantage of the present invention is that all of the medial and 
lateral components in the prosthetic knee systems 400 and 500 of Figures 20 and 21 
are composed of modular components. All of these individual, separate components 
are adapted to be used in minimally invasive surgery (MIS) techniques. MIS is 

30 intended to allow for the maximum preservation of bone stock, restoration of 
kinematics, minimal disturbance of the patellar tendon, and rapid rehabilitation 
postoperatively. During an MIS knee surgery, a 1 Vt to 3 inch incision is made. The 
individual, separate components are small enough to fit through this incision. Tlius, 
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these components can be fit through the incision and then assembled in-vivo to foim 
the prosthetic knee system. 

During a traditional knee replacement surgeiy, the patella is everted in order to 
place the femoral and tibial components. One important advantage of the present 
S invention is that all of the medial and lateral components in tiie prosthetic knee 
systems 400 and SOO of Figures 20 and 21 can be placed without everting die patella. 
Specifically, a small MIS incision is made on the lateral side of the knee, and a small 
MIS incision is made on the media] side of the knee. The lateral components are 
inserted through the lateral MIS incision, and die medial components are inserted 

10 through the medial MIS incision. The medial and lateral components are then 
assembled together in-vivo. Since the independent, separate components are small 
and assembled in-vivo, the natural patella of the patient is not required to be everted. 

Figures 20 and 21 show the tibial knee prosthesis having a medial and lateral 
tibial insert and a medial and lateral tibial baseplate. These components can be 

IS assembled in various w^s to form die tibial knee prostfiesis. As one example, die 
lateral tibial insert and lateral tibial baseplate can be separately positioned through the 
lateral MIS incision. Once positioned in die lateral compartment of the knee, these 
two components can be connected together to form the lateral portion of the tibial 
knee prosthesis. Next, the medial tibial insert and medial tibisd baseplate can be 

20 separately positioned through the medial MIS incision. Once positioned in the medial 
compartment of the knee, these two components can be connected together to foim 
the medial portion of tibial knee prosthesis. The lateral portion of the tibial knee 
prosthesis and the medial portion of the tibial knee prosthesis can then be connected 
in-vivo to form the complete and assembled tibial knee prosthesis. 

25 As another example, some of the components of the tibial knee prosdiesis can 

be pre-assembled before inserting them through the MIS incision. Specifically, the 
lateral tibial insert and lateral tibial baseplate can be connected together outside of the 
patient to form the lateral portion of the tibial knee prosthesis. This lateral assembly 
can then be positioned duough the lateral MIS incision. Likewise, the medial tibial 

30 insert and medial tibial baseplate can be connected together outside of die patient to 
form the medial portion of the tibial knee prosthesis. This medial assembly can then 
be positioned through the medial MIS incision. Once the medial and lateral 
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assemblies are through the MIS incision, these assemblies can be connected to form 
the complete and assembled tibial knee prosthesis. 

While preferred embodiments of ttiis invention have been shown and 
described, modifications thereof can be made by one skilled in the art without 

S departing firom the spirit or teaching of this invention. The embodiments described 
herein are exemplary only and are not limiting. Many variations and modifications of 
the system, apparatus, and methods are possible and are within the scope of die 
inventions claimed below. Accordingly, the scope of protection is not limited to the 
embodiments described herein, but is only limited by the claims that follow, the scope 

10 of which shall include all equivalents of tfte subject matter of the claims. 
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